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(57) Abstract: 

PROBLEM TO BE SOLVED: To attain high speed 
transmission with a small circuit configuration without 
doubling tiie number of matched filters by using one 
pseudo noise series and a series resulting from 
inverting the codes of the noise series and 
superimposing separate modulation signals onto 
orthogonal carriers. 

SOLUTION: Data symbols M1-M4 outputted from a serial 
parallel converter 30 are given to differential coding 
circuits 1-4, in which differential coding is conducted 
and data symbols MV-M4' are outputted. According to the 
outputs, pulse position modulators 1-4 generate pulse 
position modulation signals of channels 1-4, which are 
fed to inverted PN code generators 33i-334. Adders 34.,, 
342 and frequency converters 35^. 352 generate base 
band signals of I. Q channels. An adder 38 adds both 
signals to generate a multiplexed spread specfarum pulse 
position modulation signal. Thus, four data symbols are 
sent simultaneously and then data are sent at a high 
speed. 
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(54) [a!ifl©«lis3 ;^'^5'h;Hdi:a/'«;i';^fi[BjSSiae3SrS5: 



(57) imm] 

Ml~M4^;BjtU 3 l.~3 I4J: tJMl' ~M4' 

^ttl;^-t-5. 3 2,~3 24»cJ:»j#:7V— Ap«j<D]ga5i- 

•SMfficD;^ o 5* h (D 5 ^© 1 oSr 1 7 v — AJl^fttcig 

3 3,~3 3«fcj;»)igg< L;^c«?' b L ©ii^HW^ 
?iJSr lfflM;/e»tai;tJi-5. 3 3.i: 3 3,<DW;^iSriJPlt 

{c^SE|gc3Eg|-rSo 3 33t 3 34<OW;^^JP»L^ 9 0 
5. 



\J A • « Imbb I — . -H 





1 

^i^>^/VMl, M2, M3, M4 (C:*tb«)Bl«3#S 

jj?/vM 2 ©ttS'M^J-i^-^'fb Lfeffitc^ffS: ur 1 i^— a 
>^ n h d^^M* 5 L ;^ a 5/ h {cWISSte^^^iJSrJfA 

St^. r a h ^>$&* 5 L ^ n ?' h (ctftiaSte^ 

IW^JS 2 1 lt^« 1 ©^^'^^ h/Hii:t)c^-?/v;^<ftiSIE 

z)SA;^j ^ttT. ^^^J^-^-fk ^^nifcx-^' i^>'j)?/i'M 1 ' 
SrW;^j-rsi> 1 <OM5>i^#YfcSi: , T^-i? v'>'5i?/VM 2 
!i>SA;^>$4^T. ^4m#'fli$nfc7'-^-»'!4?/V'M2' 

$tvT. ^5>^^-^^b$tu:feT^-i5'v'>'5j</vM3' SrW;'3 40 

Ml' IC^f^SLT 1 71^— -t.*5M+L- 1 + j ({fibj 
SO) <B<o;^p h*^e>j^j:5 1 P'V'— Ai^Ojgj^f 

■5 r t -c^ 1 ®^Vv><>te«^flW-^Srttl;(3l-5^--Vw;^^ 

mtl^M2' , M3' , M4' {ZLMf&\^xmU(0^</U:^ 
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S r i: -eltm^Sr^T:^^ 5 SB 1 <0il^$iWi!f-^5l*SS' 
*U 1^2©^'?/i^>^teeggPI«#^^MJ;</«#i: 

1 jg»!^c(t ffi;^jf ^ r t xitm^m^n^j: ? n 2 
3»i&{Hi^tw^^■^»^«s^=fru. m4(D^</i^:^u 

^iS;^^T^j:5«4<^»{a$i»??F-^5I^^SgSrWb. m^. 

JSIgt^SI b. I^eitc^ 3 oa(HSt«i^-§-5I^S&<otliy3 i: 
m 4 <0««$t»«gF-^5ldfe«S© SrJq^T?Jn^ bT Q 

cDE^iSi 9 0 i tj bfc 5r 2 

«S6:*«iU r 5 bT#e>^^:fc:EV^^JlaL3iE■^-•5 2o©4" 
ra^&ft-^SrH 3 <D*P»^(c J; f?*0»-r5 r t (c i 17 , 

lEii^t-^Sr^b, sm{Ci^^^s^c^£;l:,-cRF^s^ls^Sl 

— y T/U'T— ^ 4 ^<r>f^9 v'VJj^/WM 1 , 
M2, M3, M4(cS^-t-5^/y T7W^-?7 WV^#|:§gSr 

S:S«b, i6J.i?t;:j£:CTS««-^Sri«*ibTtfra«a6ft 

■f-<c^#|-t-5RFJ^)K^^#yi1iS«PSr^b, rO't'MJl 
^m^^'A^^X.X^ ^<^loSrA;^i: bTS^ae3iJ9E 
Sr^-r^«Ri5IJSS^lHll^ t . ^^Wmk^ 2 bT 
>H-;^* 9 OSte*i b^V^{ci£3ifi-5ff ^aSSISESr^tfiKi- 

■t-5 2o<O^S?«|gl!tS^^=frU r©2o©-<-;^x<:/ 
HW#A (;:*)■ bT. 3^«tlH-oaffii$tl^?^?iJ (X 

hv^/ux4rttl;^ b. EA<^^■^/^^ Sr-^tf^-'/uxiifi 
^IS«-^SrW^-r5 2o©-^s'^K7-<yV'iJ'Sr'firb. # 




3 

* y'f- Y-7 -{fV^ mt}A^hlE<Dy</u:^ t'^<0^</\^:^ 

2^i«Ebfc«-tSrA;*«-i-i: UTiSiSs^feJSSrfTJfcv^ I , 

Q 2 5^-t^>'l'®^-<— ^^^V Kft^{c^^-r ^ 2 o<d;i 
}^m^^Sr*L. Q2o©*-<-;^^^i^K« 

itBOrft^Vw;^, Qffi©jEx^/w;^, Q*B«>:ft/'NVi'JX 

^«*iiiffi^iSlHlB&«r*U I. Q^^KMI^XjE^<o 
tr — jJ' <fe*p Sr^-r 4 o<o f — «l*P«-^#>* b T tr 

If»*« 6 J 4 x« 5 {cia«<o^-<:J' h/H£ii: 

in^m 7 1 ft 17bm6ff>\, N-r*u*M;i|E«©;^^ 

ft (M+L-l + j) Wft^T^— ^v'^'jJ^/KDSi^WS 
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4 

[0 0 0 1] 

[0 0 0 2 J 

10 i|tPB¥4 - 1 1 3 7 3 2-^^« C;^-^;? 

•So #PSJp4- 1 3 7 8 3 5-^« h/W 

1 3 7 3 2-^<^#{r|Bit<0^?g^?6:Ab. ei^T^— 

20 [00 0 31 PSe>tbfc 

ttriE#M5p4_ 1 3 7 8 3 5-f-^«® h 

[0 0 0 4] 

fi^jcfiii^fi!) t 1 ^ 1 ©^^S Vtmrnco^ 5' ^ >f 

[ 0 0 0 5 J ^ it?. :^?^mx\i. 1 

i:-€:©iRF-§-S:SteLifc»?!ISrffiV^Srt-e. -v's'^K^ 
^•/w^©^^m(ci-Sii:;'j:<, 2 o©^M<fi^5R?iJSr 

fflv^fc©il^^©^e53se3^sr"srtEt ^^icavM-a: 

3:s-r.5«S3ilJS{CSiJ^ ©SUSfi^iSrft-frS r a: -e. Jt«f6<} 
i>:^CV>|iIK«|fiK-C 4 #a-fb bfc© t ISJ^©i«3ge2l*S-Hr 

So 

[0 0 0 6] 

50 [^S-flfSti-Sfc*©^®] 1 ©^S^tt. JIM 




5 

2. M3. M4 (rttP>©Sl*)#iffi<©S>:SrMti- 

0) i®<Dy^o5/ hJ;t)/£57i^— A|;i*5V>r, :7W— i>, 

S L p h {ctiI|5Ste5S?iJ ^» A b , -^E: <D ^^M$t«^ 

h*>e>M*SL^os/ hf:iffl^Ste^^JSrffAU ^© 
jft|^e<j»-?6^ S -tirT Q ^ + ^/KO-<— >^ 

/u:^.um^mmm:^^<Dm^Kii.-<x 4 fgFSJSicT'-^ 

[0 0 0 7] W*:S2 0^ig(i, 1 <OBI^{-*5V^ 

T. mmmk\.x7'-^-»':^/>Mi ^Afj^ivx. m 
■^imt. r—f-»'^/\'M3i:P<:f3^i^x. m^n-^ 

7'-iJ'v'V3j</i^M4SrA;^$nr, S5)•^g:^^t:$i^ 
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6 

1 AjJJM+L- 1 + j (fib j ^ 0) ffico^a s/ 

*>® 1 oSr 1 r t xm 1 ro/-? 

L. IWl«(CJ^€.3o^^^??-§-'fl2«d^^CDtiJ;^ffiM2' , 
M3' . M4' tC*f/$;bTl^^O/VV^te«^pft-§-Sr 

y^imm^mm-^^ h v :tfm-^t vxm< i.:^^^ 

2 ©^-^/vj^^feSSiSSW-^Sr h y ;<fft*t bTi^< ljj^ o 

v:ffm^t vxm< L;^n5' hicmmi^m.mvtc^mm 
«5g?ijsr 1 mmienmt)-ri> =. k xntmtm^n^i 5 ^ 

20 4cDM®$i«^!^-^^;fc|§$r*L. ^l(DMM$i^ 

b. mt5l«««>?><DjE^Sr01<D«^5S{-J:*)» 

(t-^tJ-liT I ^-^-^^^/KDtfiK^JKm-i-t'iljS^Smb. 

0 aCfcffi^StC J: 9 teffi bfc t ©Srig 2 (D^flCS^fc i 9 » 

if^i^^xQ^^^/u(Ofpmmmm-^Kmmm^i9iU 

30 r 5bT#6.i^fcSv^^^:E3^•f-"5 2-:><D4'IW^^!!^«#Sr 
^3(D;t)P»Sg(cJ;>)iP^-r5itt-J;U. lEsift-i-^^^ 

•J . S(FfE35P«-^Sr $ {C^JSIgcggiJI bTJt*i b2&«« 
#i:^j:-f-rtSr#«fcU t>oT, 4^^J^/w®#Hii[7* 

5{-b. T'-^cDtfix h-rtvSr®i$/j:v^j;5J!:bfct> 

[0 0 0 81 f»:ft«3<D5IMtt, »*5[2<058M^c:feV^ 

40 7*— ^Sr4oW^— iJ'-^^'Tj^/WMl , M2, M3. M4 

tu ^>oT. T^-^Aj^jSUJoyr/w^^ ww^ife«s 
Sr^i;t-5 r t •) ^^y T>'w^-:J'3fiJ©2HS^ prist b 

[0 0 0 9] »*JS4 0^M»±. 1<^)5II^(-*3V^ 
T. S«atbT. W*«2Xt*3tCfB«<0;5^-<:? b/W 

i4:«^-^/v><.te«^^3^ftm*^b©ft-*^Sftb, 

CTSftft-^Srtiili bT 4'KJ^j^^t-^(^^«|-t-S R F 

50 -c. 1 osr A;^j i: i.xw±mmm^±^-ri>mm& 
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2 ^-t^/KO^— ^/^V K-fl-^JC^^-fS 2 o<O^JS^ 
r<D2o©'<-^/^>-Kft-§-#>«r{c*rb 

2 o(D t- t^^PW-^trW^-f-S f «*i«tt*^J^|Hl 
KSr*b, I, Q#*(C*fb-C3EA<Of-^'^^nSr^-t- 

LTt*-^ Srm;ft-t-S 4 o© l^- ^' MBIjBI)tlHlll& t . 

5 4o©7*-i5'i^V!j^VV'S:^lHli^S:#^fcr t Srii^fti: 

b> «|IISl5«!>lHlB&«f^Sr«i¥lcb, $6>i::. 4^^;^^/!^ 

{j:#ffl[<Ox— ^5? v>-d</wSr :7 v— A ^ p ^ ©(cl^^d 

too 1 01 gt*«5«>5lia«. ft*3Sl<D5SM(-*3VN 

-C. gmSltbr. if*^23l«3lC|Btt©X--<^ h/V 

\:.x^mm^^mm vx'pmmmm^\z.m^-r^ r f 

5>i>SbT>>^-:*-Sr 9 0^^tiUSV^(Cii[5£1-'5^%«#Sr 
Sim{it!li:l^-©li«l*IW5K?iJ (xii^oSteS^yiJ) 

•r 4 o<o f - ^ ;^ft]ft tcSsfurf-i^HRS^MSr 




8 

b. Jt9ffl^m3E«ISC©«^!ES:1ffi#'fkb. bSr^Sigeb, 

[001 U lt*«6©^§g{i. if*:«4:?.f±5©^M 
^J:*5V^T, «P$*tfc4o«)7'— :J'v'i^#/i'SrA;^)ft-^ 
t bTl T'W— AfefcixyT/i'T'—^ti^^b-Cttl;^^ 

'^tb. tor. x-iJ'ta^lSJt-^-'^ wwi^y T/w^«i 
s i p bfc t. o-efc5. 

1 0 0 1 2 J 7 <05l|g«, 1 6 ©V^i* 

b-C^-s-^-SRJ^JSrfflV^fciliSr^miiU toT, 14: 
«i:^P^^:fflv^sa^H$i«^?(Ji: bT^^-;^;-5R?lJ=&fflv^ 
TV^5 r i: J: •) X M^?iJ;& if ©J: 5 ^Sii^ojSM^^J 

-t•>*^f8*•sc^c*5v^T^4tB^tilii«H4Sr/J^s< u sa 

[0 0 131 M*:«8©5SMf*. W*«17I»M7<DV^•r 
tt*^©^ig(C43V^Ts ^V— A* (M+L-l + j) © 

t b. ^3/^K7-f/w^m;^3(:i*5ttS]EtAO^Vv;^<0 
^ b .5 p hteaji^S^i ^ ^£ V ^ ± 5 J-iBB bfc r i: 
#mtb. t)0-C, P'W'— Aft (M+L-l + j) (Oli: 

W3i?/KOSi *) n?>i6^Wcizm(0 2 flSWJb<Dffi 
{db. 1 :7V— Art-ex— ^vi^sKVv-Mi tM 2 
MS i;M4M-e;^ci h'|a«Sra:!^cP>jfev^<t 51-b. S 

fcttt-x ia*)s^SrTff, -gjHW^^^^afefibittiO-cfc 

[0 0 141 

(A) ft. m*B/j:xVvx<ft1g^|l|;^^©4i^a)35SI8«-^ 

^^bTV>S„ ^|ft-r'<#M{it(Dx— iS'WJj^/Kd^^S 
bTM<@«J;^ o 5. h(D5*>lSrSlRbT^-«/w;^Sr5lim-f- 

[0 0 1 51 HI 6 (B) {4, mi 6 (A) iZ^Vtc:)^ 
^{:l^-<^ h/wJ4:»^^SrfiMbjfci5^<c*5S;-CfcS:^ 
^/^l^fctSc^^V^>^'t4^lag|lliift:;^^C<z>gEPft-9■&^b 

fct.®-Cfc-5» #H^4- 1 3 7 8 3 5(C|S«bTfo5 
iris?), 2ts:;&S;«. =S&5l5<o^Vw;^^«^I^{i*3{t2.4>I>iS 
1 X n s/ h^:)-<o^^/p;^(Dft*p -'W';^cc>M/f6^S*^ 
e)i^< Leers' h«c^?iJftL<DglMS8#»?^USrifAi-5 
:ii:-C, lfifi:^l@Srm£oTV>s„ a i; ©ft 
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L- i;^ci 5/ h£i±:g< LTV^S. tlgoT. 1 
:7V— A^fclJ©>?.n5^ h^«M+L-l + j (fibj 

^0) tJ^iorv^^„ 

[0 0 1 6] mi 6 (B) (D^m*:^^— 
fT^ioTVN5» r©'P!U*M=4, L=7, j = 0 

[0 0 17] z.^nc^mz.m\<^tt.(r>hm^mwM.^^ 

6 (C) ®J:5*^-«/V'^<£11l5Pm-§-;^W^$tt5o r 
6 (D) JC:^-t-i:*5>JmJiJM<7)^M^«si;^i3 5' h^ra 

[00181 EI17, 18 r^^^sr*^^e*)^-^a-r2. 

{c*•ri§l«^^5^;l*5v^T», ^'0 5'j5'5i^«i«)W:*j-c?^ 
mm^mm'^'^ 9 sr^a-r ^ t (m+ l - 1 + 

?iJx— ^SrVi?;^>?8f::|2®bT*5VN-c. ^r©m;/D'liti: 
r©3g?iJx-iS'i:*P»«^6-e^L. :$feJSif'<r)Vv?;^j5'8 
(cWS-r^S r t {c J; ») ^^)•^^-^'(t;^lr^T'^CV\ w-i?;^^ 8 
<Da:/3lil[i:^fe« if <D* 2 <7>ttSr 3 >'>'^ 4 -e 

3 J: *) 7 A ^ CI s' JS' :8S4feJlK 
wi;';^ ^ tti ©7 V— A ^ a y J? bTlif^-f-^o 
CKDiJ'os/^SrPLL 7#-Cjt^bfc^ns'^'Sr 

5s^«9 *»e>©«-)i-tt5iM«s 1 1 t^^com-^-tmn^ 1 

0(^:J:•?«■^t•^^p$^^Tii5J^g^«■§■^^^«l$^^. ^^-/w 

[0 0 1 91 lai sfta5SrSiM-rsfc«><D0-e, 

r ttSr 7 ^ yWi? 2 2 2iO«flJ#fiJfflHii|ii^ 2 4 (Cii b 

T*s*i b. '^mm b n-<o^mm^n^mKnit vtc-^ y 
immmm^i:w^ b. ^^^sr^^la^[« 2 e vx-< 
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m&2 8Kx*)->VT/u^-^'izmmv-. mmm^tm 

[00 201 SX±lz.i&^tL%Jii<D:^^i-im^m^-^ -y^ 

SSM-fM^HttS. 0. nX2, n, 3nX2 

10 -e. #-«r 1 ^•Y'J|'/KC»-«/i'>^'tSS^Saffi-§-i: bTfiJffl 
U «e3l5©4figP03g^©7*-^e^lSrBriBi:-r5;^-<^ 

(002 11 ElTJJi. ^^»?g©ffiJES^:«lm-oV^T^M 

7w>-Afli^(cov^-ciftig-rs. mi (A) (it?e^(D-< 

>'Htf:«i:^^:5^/i^e^«-^^*b, rJt^TA^wW 
-^-{c^fcS, ^?fJtbTtt (+ + + — + -) ^:v^5^■« 

/K^*:Acja:d5 4 -e 1 7 v— 1 0 <z>^<^^a|^S:^ b 

[0 0 2 21 7W-AO«^^Ift5g-r6i:> ■giiili-'<t 
M'lii[<Of^ 1 ^i^V-^/HC^fbT 1 ^V— A*SM+ 

L-l + j (fab j SO) <B(D;:^ci.>' ^J;^)7'£S7^'— 
A srffi« b. •7V'~i.<n>y^xiyvyy—v \-mf&m^^m 

30 ■S-'ft; bfeffitC^JES b-C iV V— Art<0»iK1-5M<a©^ 
nj/ h<D5*><^l-^Sr^t;5^ r<D;^ci?' h*» L 
;^ o h i;::«(IBMI{ElSi?R?y&»A-r So iJl±<o J: 5 {-« 
^Sixfc^v— Ai&i^iKW^;::»^$•«:rt^lc^;5^'<:^' b 

(0 0 2 31 Ell (B) f*7^— i5'iyi/sH/V2(C*f/$;bT 
HI (A) •Cffiv^fc^3?lJ&Stebfc»^JS^a:»3EiS{cffl 
V^fci&^<D^Safi-§-=Sr:^b. iJtttT«»t*i<0«-^Jcfc 

fcs. m\ (c) ttiai (A) i0i (B) fc^bifeiE 

^^t-i-^^S b-a-t?-t-fc^*<0'<— V Kft^-e 3 m<r> 
40 «-^S:2oJS:-r5rt{c<);»3a;^){i±2, ±1, 0W5 

[0 0 2 41 7^— ^iXVsl^/WS ir'— i5'v->'^/W4{CO 

v^Ttl^1tf-Ste5R?iJSrWffl-r-5i t-eiai (D) \z.7F. 

fc/Vw;^^fi^ISft-^«ll 1 (C) imi (D) <o«-§- 
^cs:v^^c 9 0Sfii:*as»fc5iE^)K^»{t-^t)-^, mm 

50 mm'mm^hmmmwi-^-^^\.. i^^srfflv^T§^BfI 
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[00251 IS*« 2 ft*« 1 «>»W© 

omstm^<omm^hmm^wr^\>(o-Q^ ^m^m lo 

— ^W5i?/VM1, M2. M3, M4Sr;^«i-So #x 
❖>«r^^#'fk«S3 li~3 la-AA 

2' , M3' . M4' ^t±l;^J-r^o 4oO/'-</v;^ 
^»^PlHlB& 3 2 .~ 3 2 .(C J; D 3 1 . 

~3 i4®m/j|i[t-jtJS:uT#7V'— Ai^«>jgi!SJ-r5M 

-c 4 ^^^/KD^^/i';^^«^pff -S-^^^S-f-Sc $ e>{c 
«-§■ UT=S-* aiH$iWi!9-§-»^«S 3 3., 3 3 ,»c J: •) 

;^bT2^-^-;^^/KO;^'<^ h/Ht»^Vv;5^'Bl[a^fSft# 

!Ml^i^-^l§^:tg3 3^, 3 3.JCJ;»)^< L;^cr5/ hjcffl 

100 2 61 m\(r>mmmm^%^^z 3,© 

Wy3i:^2<DiHH$i*^-§-38!^«3 32<Dttl;^Sr*P#« 
3 4,-CAD^b-C I ^i'^ti/KD-^— y^/^V KiS-^i: 

^L. l^«Hil>3<oa^j;«Wif?-l§-|S;iSS3 3,<Otti;^i: 
Sf4<OS(H$8#:^-^5l^^3 34(Otii;^7^AD»«&3 4,-^ 

^S3 6d^^)<OjE!£a2^9 0A'&*alS3 7 {C J; •? -Bit^a b 
fcH§SJSSr^2©»SiS3 5,{Cj;tja-lt^fc)-frrQ^ 40 

CTRFjgjgt^^t^U#i|>aa5 3 9iCj;<?. WlS^gS^-^-Sr 

10 0 2 71 jSfcic, «±i&'<fc 0 21:1131- 5 «^tli)f^ 

m-o^^T5^'<5, M:»-^$-§-fb(Hi8&3 i (31, 
~3l4) <r>^i^m^mz\^7p.-t, E13Jc:;^-r<t 50 
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— A:J'a5'^{c|^^8bTiijf^i--5Wi>^^ 3 1 a ?^ 

v?^ J? 3 1 a tc^iSf 5 r h -c^c© i^i^;^ i5'iesrft;£ 

[0 0 2 81 lll4tl^-?>'V;^^S^mS3 2 (3 2,~3 
2.) (0^^m-(i. PN!^-^ffl^P3'^{c|^«LTKif^ 
-t-53fe3WJA:*##;»!?V^3 2 aSrffl:eU l^W—A 

it-^t Lr^^>!??-§-<t;y^— ;?v'V5}?/WSr*'^>'^5' 3 2a 

■€:^^{ci^< ^«Jt«lE«3 2 b r i: -CJtKMM 

[0 0 2 91 ia5liPN^^^^:|g3 3 (3 3,~3 

i;?;^:? 3 3 a 2offlSU, iJ&?iJA;^^^t-li. iKlDP 
NiRF^<0/^c? — Vx— ^ 3 3b ■SrROM^J^'f yj-ri?^ 
;*bT*3<o 2o©V7 hWi^;^^ 3 3 a, 3 3a<OV 
y T/VA;^©— :*Sr0 t U ftfe;5-Srl LT*5t. 

tr$*^t. Ta[ 1 i^»gp<oW#7^-^ (0T?ttl 1 1 
0 0 10) *S2o©W'i>^i5'm;^{C^DTAP»igmt 
(1110010) fc^S. -^rW^ttXO KDtflRUtt 
El±©J:5J-b-C3ffi<D;^'<:J' h/vtetfc^Vw;^ 

10 0 3 01 fi^. mzo:>m-rin.WmU<r>m'{fi; XI y 
i: L-C3tt«<D|^»ibfc^'as':J'SrfflV>TV'»S. -^rOfe^ 
«>©aip^««>S>e.©^n5':J'«# (SCLK) 

(PCLK) . ^V— A:5't3,yi5' (FCLK) , Af)7' 
--^m^mi^^yif (DCLK) S:^fiKLTV^S. jJ' a 
2/j5'^^o«^SMSr®6(c*i-c ia6(c^-r4:*3 9. 
SipBS^;«i^e.®i5'D,yj5'^t-^ (SCLK) §r5)-Jl:§g4 
0 a&l^i)-i^S4 0 b(cA;^b-C, PCLK&T^DCL 
K«r^-t-5. $ fefCDC LK©tt};^JSr:5>«ai4 0 c m 

ix^jttJWj^T^-i? t'ix h^SrKt bT. FCLK = 
DCLKXK, PCLKX (7 V'— Aft) Sr}Sfct-<t 5 

4 0a li^^»C/^sa-a-t.*)So 
[00 3 1] ff*:^3 cD^^:? h/uS£»/-<:/w;^'Br«^li 
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OTi^yr/v^— c?Sr4 0«>^— ^i'^'jK/WMl, M2, 

M3, M4(c^^-r5->'y wu^m^ss OSrii 

V^^'Jy^i'^Ktsf—^mi^^yi^ (DCLK) -Ctilf^ 

^5/^?^S^^y;</'ft■^i:LTJlfe?|J^c{tl;^b. ^(omti^A. 
r>\Z.j^nxyLl, M2, M3, M4CD4o<D7*— iJ'v'V 

5, 'f—i>U^(»^^^^^i>h. Ml, M2, M3, 
M4<Dtti: LT«:2<?D'<#*S^fflV^S©;SSa* LV\ 

[0 0 3 2] El 7 LT»*:« 4 O;^^^ h 

1, M2, M3. M4^f|^-t-5t.<D-CfcS„ IS 7 {C*3 

ag^J«"lBa54 1 {cj: tj*8i|eutf'W^»E«-^tcgg«|-t-S. 

r©tf^WfflJK«#%3^>ttbT. ^<DloSr«8j§l 20 

ia[R^:^lHlgS4 2(rA;^b. W^mm^^^^ir^, 

tc, C<OS:£a6igliKSr24>teLT>t*^te*i:gS4 3{cJ: 

;^L.Tii:3S«SESr=fT^*v\ l, Q 2^-ir^/KO--«— 
[0 0 3 31 :i«>2o©'<-;5^^<>'K«-^Sr#>«r2lftffli 

6, 4 7(cA;^1--5i:, 7>f /W;J'ai;*<cj4E:ftcD^-«/w>«. 30 

wmmwmm'^ 4 8, 4 9 -e», <o-^ ?/ ^ k :7 w 

2o©f— ^*fe*pfi#SrW;^>-t--S. I, Q#>srJw^br 
EA<Otf— ^'*fe*pSr*-^4o©lf— ^«|^«#*5ct;i^ 
ij^< 4o©f-^MPi?Ba^|HlK5 0 (5 0i~5 0.) T? 

-f-S. S^JC, ^>«roSi)^x-j5'^Srti:J-4o(07^— 
Vi^^/V-W^HlJ^ 51 (51.~51«) tci*) ThOf— 

[0 0 3 41 2>c(c, ti±i^'<fc:ia7t;iM-r2)«^iK4:»)f^ 

mcoV^-C)^'<S„ tti2^jKS4lHlBS4 2<D*f^^J 

SrBI8(c^-r, 2f::&^{C;fettSSflft-i-«4^afi:tB^fS 
ai:t>#x.^tT.S©t?, ::<D^t■^^Sr4a^&■fi^«7' 

IC, ll8-e«RFgB*^f><^tf KJ^JKff-§-SrmSt^4 2 a 
<D2o©A;^J^^J-A;^i-Sr.4:-C2jS«Jg*^^L, 50 
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Se>f;imS:*^S4 0 b-e2jt1S-r2.r 4:{CJ;»»JCJR 

igJg?(D4 3fi^iSSr^J5g;L. rttSr^^i^ bv^:^ 7 ^ /u^? 4 

«&4 2 d xmrn^-^ 1 /4 »c LTTcoiiaiiiiiiffes-s^-t- 

[0 0 3 51 -^s/^ K7-i-/V^gl54 6. 4 7 <75^ 

^(coV^-t:3^'<?>4:, SAW, CCD#co^^PSr^v>fc 
7.^0^^.^^,-^,^^^^^^ (1) i:, *-fA/D^ 

SiSClii utt*.^ 'Jt>M\L X ^ i^iS'/wft-^^tajatr i 
f^^mwL (2) <o2a>?difojf e>iT..5o wr-c»ia7tc 

6, 4 7{CoVN-Clll9<OfctlC-ry5^K7-f/V;5'4 6?r 

5. li{EU«W!?gF#(Dl«»|«fMJc«oTA/DgEtft$tl. 

flS (i^^nj/ h^Mtp<Di^>->^y >'i/i@i|»::J>i£;^^) <k>Wc 

[0 0 3 61 igg<. t-i5'S1@1H4^J^|HlBS4 8 (4 
9) «s lai 0-e|la^?4^*. 01 0«:E©lf— 

^^Uffl a 5/ <D 2 fgOjiftt?-? K/^/Vx^ Of - v::^ 
y >'^>'Sr^T>'i5^^:^v'ASrJa^^brv^5o ^-fs A;^J«S 

a;^J7'-iJ'SrA;^?x— iSft L-CVi?;^^A(c^^ji;9^, 
l^n5'^«{CU'v?;^<5'A/5^e>we^X:J'Bs W'i?;^<5'B 
*>^^i^>^:^'C(cJl|S(-fei@lb^ Sooai^-fSl^i^T'y 

t =i>xw— ^F-eit$SsL, iJii±3o<?5i-'<-ric:*3VNT 
[0 0 3 71 ^■</w;^H|iSa!l3eie)BS5 O^t^T^-^? 
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•Q{i:iJ^>-$'(D:^m^i- (M+L-l + j) iri-^r 

[003 81 'fe*3. HI 7 ®^J-Cf4l^»l ^ a ?/ W^EIl^ 
5 2 J: •? Sft«i5«>tllf^{-i6:>S*f-i'7'y -^{fi^xiy 

2<o#|fiS;®— ■WSrEii 2{c;^-r„ z.(Dmi. I^i/T'yv 

lit' 3/ h t bf-^'^^Wft-^or:^ KSTmoTSft-fiili^ 13 
ffl^-sr t{;i<t>3, Jll^t^lo^^t3 3'^5'^c^s^^|^MLfe1^ 

[003 91 5 ©^'<^ h/Wl£«t/^/w;=^^g^|S 30 

[0 0 4 01 01 s^tttw^e^-T'St. a^^ft^ 40 

4^/B«L. :ms-e:ffl^4 3-T?9 Oft 

i^+iL;fca:^4r#*m»^4 4, 4 5 ^^fflv^T^fecD^'ra 

S-g-$-*fc-^5'^K7^/w^4 6. 4 yjcA;/^-^-^ 50 
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[ 0 0 4 1 1 ii^< , f-^«i|S«fcffi«lftlHli»5 5 -et*, 

iiiii&5o-t?#ffl-^(oi^-^MPif^K^sy;£b. #^cDiB!i 

^ Sr t 4 o<D7*— ^ 5 1 

J; t) 5£W 4 oOt'— v'^'jJ^MSSrJI^* ttl®^— 

4 6, 4 7. If-J?MBS!J^IHIBS5 025:O5x-^v'>'5}< 
/WW^IUK 5 1 {coV-'Tttlt*3fi4 <O'fT?j^'<fc0[>-C, 

ov^T«:El 0-ClftWbfc«>T?;ir^H:J»»J<0 2-oH::o 

[00421 Jg*lSI»[Hl!iS©*f^^J t bTJi, ig 1 4 <0 
J: 5 5fclHH^«s#^ e>tu5. i ® [HlJ»-e»4 2 oOt'w 

[0 0 4 31 m^. iiL^mmm^<DM.t^mt vxm i s 
<omim^-o\>^xm.mT^o *iHii^-cfmffiSr i e+atc^)- 

»tx I 731— XiQ^ai— X«>2-:><o^s'^K:7w^/v^ 
<Z)^#lx— :;^/w6 2Srfflv^T4lfs' h (1 6ffl) o^ffi 

iilT/j: -S i: *IJ3£ b r iS' i: «> T K Sr 5t 

V-i?>^^<Z)tti;^j|tt^iJ|7^— 7'/KDffl;*J»j:AP^S6 5 

2-C4SrJ£:bfcl$m&2o@(0— g:¥lJ^IilB&6 4.tC<t«3 
H^J^b. lldsittT/^^-iSct^iJ^brf-^^ttjft-^ 

JEr<Di:^(D^«lx— ://W6 3<oai;^7'-^t-4 SrJEbfc 
fifiiSri^^iAtf. iJlTI^IH- bTS^x-://wiii{;i 8 
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[0 0 4 4] lt*«6©;^-:^ l>yHt»:^^/u><.^«^|S 
Sff«6f*. ft*«4, 5©;^-i^ 

[0 0 4 51 7 <d;^'<:? h/i^itim''</i':^mmmm 

>'«9JiUT«:7^5'::/'© (i, i, 

1. -1, -1. 1-1) -^1 1^5'7"<^ (1, 1. 
1, -1. -1, -1. 1. -1. -1. 1. -1) ^ 

[00461 It^JS 8 <o:x,y<i^ h/viitfc^-^/i'^^'tfeSlEPI 
*5V^T7^— AS (M+L-i + j) (om^y'—^i^^^ 

V — Af^-C7^— ^v-VjH/V-MI tM2KS.t^M3 tM4 
[0 0 4 71 

^ t bT4o<D7^— ^v'^'7j?/VMl . M2, M3, M4 
7V — A*SM+L-l + j (faU j ^0) ffl<0:^0 s; h 
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^?y§-»Ab. i5'v'VJJ?>'i'M4 0ffi?r^^^W-^ 

{Cit'<T4«iSSji(w7^-55'e3^d5^f6l;i/£So 3S»t-> iS5 

[0 0 4 81 n^m2<D^m\-i. m^mi<D^m{z.is\/^ 

x-^i^>^}</^M2^A;'3^i^T. m 

^m-^it^i\^tL'f-^'^>'-^-jvM2' ^mti-r^m^m 

7'-^5'v'>'^/^M4S^A;^J$^^-C. ^^J-^^^-fb^tu 

1 7 V— A«SM+L- 1 + j (faU j ^0) <B<OJ;^n5/ 

*>(D 1 oiSr 1 7 V— r i: t?0 1 

nm.\z.m^s^m^^i^i)'^h<Dmtim>A2' . 

M3' , M4' \ZMlt^l^XmU<D-'</Uy^^m.^^iE-§-^ 

><.ffi«^faft-§-Sr h y ;!^ft-^ a: UT^ < L CI 5/ h {cj^ 

2 ©^■?/w;^^»^lift-^^ h y ;«fft#i: LT^< L^^ci 

•r 5 r t -eifc«i:^S«SrfT^j: 5^2 (0®{Hiti^if?-§-^8^« 

t Lrigg< L>^cis. NjcjiWLoi&M$iW^?iJ^ijgM 
^£tt S i "CtiifclEISSrfT'S 5^3 ©iECtSt*;?? 
50 ■^m^SS-'frU. 04®/-«/w;^ffi11gEOT«-§-Sr h 
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tt^t>-t-T Q ^ ^ ra;iS^M-§-t:i^iS»^ife b . 

» 3 (Ornrn^K X 9 t J; •) . ^ii«-g-Sr^ 

[0 0 4 91 »*«3<r5%iq«. if*:i®2(D%ig(C*3VN 
7*— ^'Sr4o07'— ^WjK/WMI, M2. M3, M4 

[0 0 5 01 it*«4<D|IS5^«, »*3gl<o5SI^{cfeV^ 

m/mmmi^m b> ^ © "f M«SE«-§-sr a ^j-n* b 

S^mi^ t . S^JSi^ig ^2:9-ll^bT;t;^5r90 S^ffl 
bSv^^clE^S^■r5S^«gJll^&Sr^t-S;fc^6©©ffi^Sr 

iS^)<D2o©>^'WJSjffi«-§•i:^v^fcE2^■r 

5S^«eSIStSrA;^)ft-§-fc bTiS^^feS^Sr^T'feV^ I . Q 
2 '^^^yi'C-^— ;^^^>' KW-^tcaglfe-T'S 2 o<D^iS|gi: 
^^Sr=firb> r©2-o®'<— ;^^^>'K«-8-#>«rmb 

5 2 0(0-^S'^K7^/W^Sr*bx #/r«)^,y^K7^ 
Wyjdve>lE©>'^/w;^ i: A«>>'^V^;^ Sr»J>«r (-tfeffl bT 

8SSr*b. I. Q#^tc:5lsfbTEA<^t°— j5'^^Sr;^-r 
4 o© f ~ jjr tfe4pfS^#>* (c5l*brif-j5'raiB^IW*ia[| 
b-Cx-i? ^ttiyj-r S 4 f-^' MRSffli|;£(HlS!& i: . 

S4o<07^-iJ'i^V5K/W»^lHlSSSr{ix., t>oT, 
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J^Sr1»¥(c-c#S, $e>jc. 4^-v4^/W{e:#lt©y'— ^ 

[0 0 5 11 if*3j5©^l^tt, lf*:JSl<D5lgg(C*5V^ 

bTSMft#^ii4ib-c*w^jgtft-^(c3Ei^-rsRF;a 

\z. bv ^^JS»«>»S«S t > - Sr 2 4)- 

US bT.H-:*r^ 9 0 bEv^^cil:3^i-s^^^t^Sr* 

^1-.5fci?>(Oteffi«l^*b, r<Z)5VMcE3£-r'5 2o© 

ti^^h bTilH2i(feJSSrfi''5:VN I , Q 2 ^^^/KOJp'< 

vm^\cm.Wk-t^ 2 o(D^iSEm^i5ll§Sr*b. 
r<oi, Q2o»ip^— ;^^<:^Kft-^#^{c:*fb-C. ig| 

20 tp^^Vv;^^:®^!!^^^:^^-*-^ 2 oco^ ^ K:7 ^ 

fit^atiSrtfeaib, IffiwA^W^^, 

Qffi©I^-?/v>^, Qffi(Drft^</p;^ SrSU* (c;^ai bT 4 -o 

WU I. Q#>«r{c^b-CEA»t:-— ^*fe^aJ>Sr:^-r4o 
<D l^-^'^i^^PW-^^er (c*f br If-:*' MPHI^MSrJW^e b 
-Ciai^T^-i? Srtti;^-f-5 4 OCD f-;^ MPSJl!)SlHlg& , 

i5'S•fflV^T5c{C7^— ^W^^?/^SrS;t•r 
[0 0 5 21 m^^6©^?gtt, »*«4X«5©5IM 

i: bTi :7v-A#(;oyT/V'7'-^'{::^ttlb-cm;^j7' 

[00531 m^m 7 <o5iig{*, it^9i iTbme ©vn-t 
ia$i«^^Ji: b■r/^-*-»?flJSrffiv^rv^5fc^?>, m» 

[0 0 5 41 m^m8<D^mti. m^^iJbm7<o\,^-r 

50 il*»©^M<C*5V^T. AS (M+L-l + j) © 
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:7i/— (M+L-i + j) offi^^— ^v':^zK 
[0 51 P NiRF^5&^«(D— ^^aSr^i-EI-efcSo 

[la 7 1 eg^^M s s - p PM:>&'^sm« (i^ffls;) 
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[la 1 3 1 S S - P PM:&^gfI^ 

[Ell 5 1 ^taMaiiEiBSco-'^!)<&^-t-iii-cfc€>. 

IS 1 6 1 ^-^^^ b/wi4;»yVW^{ae^lSil«;&^<o 
3 o -jiCM^ijggiiss, 3 i,~3 i^ -^^m-i-fb*. 3 

2,-3 24 -^VU;^^«^iaiel8S. 3 3,~3 ^,-Wm. 
m^'!^^%^^. 3 4,~3 4,- -iP^S, 3 5,-3 5. 
-JSSIS^^v 3 6-|6S«, 3 7-iiffi:g&. 3 8- 
AdJHB, 3 9, 4 l-RF«&«c3E«Hiffi«l5, 4 0-jJ' 
t3S':J'^^llI8S. 4 2-«S5^S[S^[h]BS. 4 6, 4 7- 
7'-fi^:5'/W^3'^K7-r/l^^x 4 8. 4 9 --l^— 

5 0,-50,- -tr-j^MRSSflSlHlK. 5 
li-5 l4 "7*-i5'i^>'d?/WW±IiIli&. 5 2 " I^^S^ci 
S'i^S^lHlISS, 5 3 -Mii:?^iJ^«lgS, 5 4-5IMSS. 5 
5-t:--i5'j 



[@3] 



Jl ,_iCT 



7U— A^nyi 



[04] 



32a 



32b 





^ 




LO ^ 










7^ 



7 1/— A 



J 



JL 



;t«i:«g Mr 



(13) 



ff^mW- 10-112695 



imi] 



(A> b/uitsk^fl^y(.iAm«m (ss-ppM) 



[I§I5] 



j •71>-A1 ! 71/ — I VU-AS I 71/—'" 



M+L-1+ j 



SW 



33o 





1 1 t t i 


t 


oi 


1 ! 0!0! 1 ! 1 1 






* * ♦ * ♦ 





I 



71/— Al' j 71/— A2' 



330 



71/— A 1 



71/-A2 



I 



71/— Zk3 



5*— i'S/i/iKA'X 



i ! ' vu—ui.' \ 71/— &2' f :>i/— AS' y— 



[lai 0] 



j 71/— A 1 




71/ 












0r23|, 



7i/-Aa I f'-^i/i/jK/i'a 



; j 71/— AlV j 71/— A2' j 71/— A3 

CE > I *^?5fe''*'*'**-'5 P P Mffl# 



( ion 23 0123 

ft 71/-A1 A 5U-A2 A 31/-A3 At/y«l 

V 7I/-A1' y 71/-A2' V 71/-A3' 




J/^-T-Ai'nvfi' 



[IS6] 



[@8] 



{/Xr-A3r ny» 
,5 CLE 



fTX 



,PN«H9-ffli?ay5r 
PCE.K 




42c 

t 


4jSd 


BPF 






4fo 



fo 



DCLK 



Si 



^7l/--A^B5f>> 
FCLK 



Oc 




10-1 12695 



11371 



IS I 



^^ ^ 

I □ 



JO 
40 



in-- 



CM 



<5, 

lO 



1 



— ^ ^. ^ iL_ 



I %im 



•4^ 
1 ^ 
:x n 



to 



1 



IS IV i> 



1 mm 



T 



□ 



1o 



to 



IS ^S[ 



1^ 



in 



6^ 



lit '*s^ 



"lO 



or } m 



a 1 ^ 



h-o 




or 



Q a 



<|$M¥ 10-112695 



[1^9] 



SS-PPM<i# 














1 1 


J 


6 


^ 


I 2 



lEl 1 J 



imi 21 



-(M+L-i+jr 



i 












— ^ 





(fRX>fTX)'ii7;J; l-[»«l»2j-*,U-A<»n,«. 



II 41 











— ^ 

7- 




















=5 







mm) ^mt^ 



II 51 



^9 \^my^-:fJuPr'<i^l^i^ 



4blt 



12 



654 



64i 

in 



O 4 a 12 




'Ma 




^m^^ 10-112695 



mi 31 



I n 



ro 

in. 



CM 



AW! -I 



^1 













SKITa. 



I ^ 
:^ □ 
^ ^^ 



6 



to 




CM 



^ 
□ 

4> 



CM 



m 



fO 



5 





§1 

Si! 






5x 






to 

-lO 



a ) m 



IT 



r 























mm 






J 


5 



Vim 



.is 

















a 1 ^ 



-5 



,5 




m^mW- 10-112695 



1 61 



(A) '^Axttna (PPM) 3Wt 



0 


f 


3 


"ol 1 2 3 


0 Pn 2 3 


0 1 2 [T 


7 1/— AJL 


71/— A2 


71^— A3 



JRM 



0^(»5g«L) 1 3 



Ai23. ^pApa ^oih ,Q|^ 

(D) •'^-:»-Mi0idaianim (jma?) 



1 1 j I j t |h 1-1 |T |-i I 




[SI 7] 



<CUl) Rc 



*'>>*<CRTI> 



DATA 



1^ 



5 [jyAtz—^ 



Xn 
(PUUL1) 



fs 




118] 



u 

fx 



AMP 



MULT3 

|fC"ff l 



23 
BPF H 



24 

AGC _|^^^ 



K 



26 



27 



26 



(0SC2) 



^22 



STROBE 



-DATA 



